Chemosensitization of endometrial cancer cells through AKT inhibition involves FOXO1.
Endometrial cancer is the most common type of gynecologic cancer in the United States. In this study, we propose that inhibition of the AKT pathway sensitizes cells to chemotherapeutic agents by increasing FOXO1 expression. Ishikawa and RL95 cells were treated with the AKT inhibitor (API-59CJ-OMe) alone and in combination with carboplatin or paclitaxel. Cells were counted using a hemocytometer and cell cycle analysis done with flow cytometry. Apoptosis was measured with TUNEL and Annexin V/DAPI staining. FOXO1 protein expression and localization was done using immunofluorescent staining of cells. Finally, the adenovirus containing triple mutant FOXO1 was used to overexpress the constitutively active FOXO1 in Ishikawa cells and its effects on cell viability were studied. Treatment with 6 microM API-59CJ-OME resulted in preferential cell death in Ishikawa and RL95 cells compared to another endometrial cancer cell line, ECC1 after 48 h of treatment. API-59CJ-OME treatment of Ishikawa cells resulted in cell cycle arrest in the G2/M phase. The addition of API-59CJ-OME to carboplatin resulted in a synergistic increase in cell death by apoptosis compared to the responses to each agent separately. Treatment with API-59CJ-OME, carboplatin, paclitaxel or the combinations for 24 h increased nuclear expression of FOXO1 in Ishikawa cells. Overexpression of FOXO1 caused 37% of the cells to die within 24 h. Addition of carboplatin to the AD-FOXO1 expressing cells further increased cell death to 71%. Inhibition of AKT signaling potentiates cell death in Ishikawa and RL95 cells when combined with carboplatin through mechanisms involving FOXO1 activation.